Recently,
Weiss et al. have demonstrated that it is possible to excite Auger transitions by annihilating core electrons using a low energy (less than 30eV) beam of positrons. This mechanism makes possible a new electron spectroscopy, Positron annihilation induced Auger Electron Spectroscopy (PAES). The probability of exciting an Auger transition is proportional to the overlap of the positron wavefunction with atomic core levels.
Since the Auger electron energy provides a signature of the atomic species making the transition, PAES makes it possible to determine the overlap of the positron wavefunction with a particular element. PAES may therefore provide a means of detecting positron-atom complexes.
Measurements of PAES intensities from clean and adsorbate covered Cu surfaces are presented which indicate that -5% of positrons injected into Cu at 25eV produce core annihilations that result in Auger transitions.
I. Introduction
The Auger process is a nonradiative transition in which an atom with a inner shell hole relaxes by filling this hole with an less tightly bound electron while simultaneously emitting another electron (the Auger electron) which carries off the excess energy. PAES signal decrease by a factor of 4 with the addition of a 1/2 monolayer of S on the surface (see figure  2 ). This is contrasted with only a 25% decrease in the EAES signal caused by the overlayer.
These results were accounted for by theoretical calculations which show that the positron wavefunction is pushed away from the Cu surface causing the decrease in PAES intensity.
These same calculations demonstrate that as much as 97% of the to an integral over the positron induced secondary electron peak. The secondary electron peak was obtained with the sample at -60V, so the electrons pass through the spectrometer at approximately the same energy as the Auger electrons.
The positrons were incident with a kinetic energy of 80eV. Measurements of positron induced secondary electron emission from Ni at an angle of 50°to normal incidence allowed an estimate of the ratio of secondary electrons per incident positron, 6, in this experiment.
The measured ratio of the Auger yield to the secondary yield was then substituted into a formula 6 which takes into account detector solid angle and efficiencies to give: Om2, 3 = 5.6%.
Part of the discrepancy between this value and the theoretically calculated value of 3.6% may be due to neglect of the many-body enhancement factor.
It is interesting to speculate on the possibility using PAES as a means of signaling the existence of a positron-atom or positron-molecule bound state• Since the overlap of the positron wavefunction with the core levels of an atom should be enhanced if the positron were bound to that atom, the existence of a bound state would be signaled by an increase in the PAES intensity.
It may be possible to test this hypothesis by using a very low energy beam of positrons incident on atoms or molecules physisorbed on a metallic substrate. 
